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FAILURE MODES EFFECTS ANALYSIS (FMEA) = NON-CIL HARDWARE
NUMBER:M8-155-E035 -X

BUBSYSTEM NAME: ECLSS - ARPCS

REVISION: 0 04/08/97
PART DATA
FART NAME PART NUMBER
VENDOR NAME YENCOR HUMBER
L&y VALVE, PURGE MC250-0004-0015
CARLETON TECHNOLOGIES B40582-1

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
CREW CABIN PURGE VALVE

QUANTITY OF LIKE ITEMS: 1
ONE

FUNCTION:

ATTACHED TO THE INLET OF THE CREW CABIN PURGE ISO VALVE, THE PUAGE VALVE
PROVIDES CAPABILITY FOR PURGING CREW CABIN PRESSURE OVERBOARD AT
CONTROLLED RATES DEPENDENT ON THE GREW SIZE. THE VALVE IS A BUTTERFLY
VALVE THAT HAS EIGHT FLOW POSITIONS FIXED BY DETENTS IN THE ACTUATION
MECHANISM. THIS VALVE IS MANUALLY OPERATED WITHIN THE CREW CABIN.

REFERENCE DOCUMENTS: V528-643001
VB23a-643220
MO72.643401
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FAILURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILLIRE MODBE
NUMBER: M&-155-E036-02

REVISIONS: 0 Oa/08/a7
SUBSYSTEM NAME: ECLSS - ARPCS :
LRL: VALVE, CREWY CABIN PURGE CRITICALITY OF THIS
ITEM NAME: VALVE, CREWY CABIN PURGE FAILURE MODE: 1R3

FAILURE MCDE:
FAILS TG CLOSE, INTERNAL LEAKAGE

MISSION PHASE:; 00 ON-DARBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:
CORROSION, CONTAMINATION, PHYSICAL BINDING/AAMMING, EXCESSIVE VIBRATIQN,

MECHANICAL SHOCK, MATERIAL DEFECT, FATIGUE, POROSITY
CRITICALITY 14 DURING INTACT ABDRT ONLY? NO

REDUNDANCY SCREEN A} PASS

B) N7A
C} PASS
PASSFAIL RATIONALE:
A
B)
N/A - ALL REDUNDANCY IS IN STANDBY UNTIL REQUIRED.
C)
METHOD OF FAULT DETECTION:

PHYSICAL OBSERVATION - VALVE DOES NOT CLOSE WHEN MANUALLY OFERATED.
INSTAUMENTATION - LOSS OF PRESSURE WITHIN CREW CABIN WHEN BOTH CREW
CARIN PUAGE ISC VALVE AND ECLSS BAY VACULM VENT IS0 VALVE ARE OPEN.

CORRECTING ACTION: MANUAL
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FAILURE MODES EFFECTS ANALYSIS (FMEA)} — NON-CIL FAILURE MODE
NUMBER: M8-155.ED35-02

CORRECTING ACTION DESCRIPTION:

CREW COULD UTILIZE CREW GABIN PURGE ISO VALVE OR ECLSS BAY VACUUM VENT
ISC VALVE TO CONTROL CREW CABIN PRESSURE VENTING. EXTERNAL LEAKAGE OF
PRESSURE FOLLOWING THIRD FAILURE GAN BE ISOLATED FROM CREW CABIN BY
PEAFORMING AN IN-FLIGHT MAINTENANCE TO SEAL LEAK USING DUCT TAPE OR ANY

OTHER AVAILABLE MATERIAL.

REMARKS/HAECOMMENDATIONS:
CREW CABIN PURGE VALVE, CREW CABIN PURGE ISC VALVE, AND ECLSS BAY VACUUM
VENT ISO VALVE ARE ALL IN SERJES. ALL THREE MUST BE OPENED BEFORE THERE

CAN BE 4 LOSS OF CREW CABIN PRESSURE TC THE CUTSIDE.

- FAILURE EFFECTS -

(A)SUBSYSTEM: B
LOSS OF CAPABILITY TO REGULATE CREW GABIN PRESSURE VENTING BASED ON THE

NUMBER OF CREW.

(B} INTERFACING SUBSYSTEM(S):

NO EFFECT FIRST FAILURE. INTERNAL LEAKAGE OF BOTH THE CREW CABIN PUAGE
IS0 VALVE AND ECLSS BAY VACUUM VENT ISD VALVE WILL AESULT IN EXCESS LOSS
OF CONSUMABLES WITHIN CREW CABIN.

(C) MISSION:

NO EFF ECT FIRST FAILURE. LOSS OF MISSION IF SECOND SERIES VALVE (CREW
CABIN PURGE ISO YALVE) AND THIRD SERIES VALVE (ECLSS BAY VAZUUM VENT IS0
VALVE) INTERNALLY LEAK OR FAIL TO CLOSE.

(D) CREW, VEHICLE, AND ELEMENT(S):

NO EFFECT FIRST FAILUAE. LOSS OF CREWAEHICLE IF AN INTERNAL LEAKAGE
CONDITION ON BOTH THE CREW CABIN PRESSURE BLEED VALVE AND ECLSS RAY
ISOLATION VALVE OCCURS AND CREW CABIN PRHESSURE CANNOT BE MAINTAINED.

{E) FUNCTIONAL CRITICALITY EFFECTS:
:IHST FAILURE (CREW CABIN PURGE VALVE INTERNALLY LEAKS OGR PAILS TO CLOSE]} -
& EFFECT. -
SECCOND FAILURE (CREW CABIN PURGE [SO VALVE INTEANALLY LEAKS OR FAILS TO
CLOSE) - NO EFFECT; LOSS QF SERIES AEDUNDANCY,
THIRD FAILURE (ECLSS BAY VACUIUM VENT ISO VALVE INTERNALLY LEAKS OR FAILS TO
CLOSE) - LOSS OF PRESSURE WITHIN CREW CABIN, SAFETY OF CREW AND VEHIGLE
JEOPARGIZED UPCN LOSS OF CONSUMABLES. - CRITICALITY 1R3 CONDITION.
FOSSIBLE LOSS OF PRESSURE IN SPACE STATION IF THIRD FAILURE OCEURS WHILE .
576 BULKHEAD HATCH AND EXTERNAL AIRLOCK UPPER HATCH ARE OPEN.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMBER: Ma8-155-£036-02

DESIGN CRITICALITY (PRIOA TO DOWNGRADE, DESCRIBED IN {F)): 1R3

{F) RATIONALE FOR CRITICALITY DOWNGRADE:
PERFORMING A WORKARQUND TO SEAL EXTERNAL LEAKAGE OF PRESSURE WHEN
AlL THREE SERIES VALVES FAIL IN THE OPEN POSITION DQES NOT IMPACT THE 1R3

CRITICALITY GF THIS FAILURE MOCDE.

= TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: MINUTES
TIME FROM DETECTION TO COMFLETED CORRECTING ACTION: SECONDS

!l"EEEHE AREQUIRED TO IMPLEMENT CORRECTING ACTION LESS THAN TIME TO EFFECT?

AATIONALE FOR TIME TO CORRAECTING ACTION ¥S TIME TO EFFECT:

CREW HAS ENOUGH TIME TO UTILIZE CREW CABIN PURGE ISO VALVE OR ECLSS BAY
VACUUM VENT |50 VALVE TO CONTROL DEPAESSURIZATION OR SEAL LEAK TO
FREVENT EXTEANAL LEAKAGE OF CREW CABIN PRESSURE BEFORE PROBLEM
BECOMES CATASTROPHIC.

HAZARD REPORT NIUMBER(S): ORBI 511

HAZARD(S) DESCRIPTION:
LOSS OF HABITABLE PRESSURE IN CREW CABIN HABITABLE VOLUME

T APPROVALS -
SS & PAE . M.W.GUENTHER . .
DESIGN ENGINEER . K.J KELLY ;

M&-15% - 385



